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ABSTRACT 

Woody reproduction 12 years after a seed-tree harvest cutting 
was evaluated for three central Appalachian hardwood sites in 
?Vest Virginia, including species composition: size, nuniber, and 
distribution: sten1 quality; effects of early cultural treatments: and 
influence of grapevines. Reproduction ranged from 1,250 to 1,700 
stems per acre in the 1.0 to 4.9 inch dbh size class. Partial estimates 
revealed that about 250 potential dominant and codominant crop 
trees per acre were present on oak site index 70 and about 500 on 
site index 60. Sweet birch, sugar rnaple, yellow-poplar, and black 
cherry were the mast nunierous species on the excellent sites; sugar 
maple, sassafras, red oak, red maple, and yellow-poplar on the good 
sites, and sassafras, red maple, red oak, chestnut oak, and w e e t  
birch on the fair sites. 



THIS IS A REPORT on reproduetioil in an 
Appalachian hardwood forest 12 years 

a f te r  a seed-tree harvest cutting. In the 
study, made on the  Fernow Experiniental 
Forest near. Parsons, West Virginia, the  fol- 
lowing aspects of reproduction were studied : 

1. Size, number, and distribution of stenis. 
2. Species conlposition. 
3. Stem quality. 
4. EfTects of ea1*1~~ cultural t rei~tments .  
5. Influence of grapevines. 

This is the  third report on this study. Re- 
production was studied 3 years af ter  cutting 
( WezdeE and Tr*irnblc 1968)  and again 7 
years a f te r  cutting (Tri?nblii 1.972). The cut- 
t ing practice used was an even-age treat l~lent .  

In  this study, t he  reproduction data were 
stratified according to tliree site-quality 
classes for  red oak (Schnura 1937). The results 
a r e  applicable t o  central Ap13alachian hard- 
woods on site indexes (SI)  of 60 or  11igher.. 

STUDY AREAS AND METHODS 
This study was made on 9 compartments 

averaging 12 acres each. Three conipart- 
ments were laid out on each of three classes 
of oak sites: SI 60 (fair  s i te ) ,  S I  70 (good 
si te) ,  and S I  80 (excellent s i te ) .  The three 

areas on a given site were not exact repii- 
eates because there \?;its 21 difference in after- 
logging ctlltural treatnients. 

The soils on the study areas are nledi~rl~i- 
textured and welt-drailzed, average rntrre 
tliari 3 feet deep, and are  derived 1;xrgely 
f r o r ~ ~  sandstone shale with occasioniil lir~ie- 
stone influence, Annual prec ip i ta t io~~ ;i-ser- 
ages about 58 inches anci is well distributed 
throughout the  year ; the frost-free growing 
season is about 135 days. 

Between 1905 ancl 1910 tile study areas 
were logged heavily by comniercial operators. 
Fires were nunierous. The Anlerican chest- 
nut  died in the early 1930s, and niost of the  
dead stenis were logged before 19 48. 

Ali nine study areas corltailled a large pro- 
por.tion of sawtiniber volunie before the ini- 
tial seed-tree cutting (table 1 ) . Most of tile 
sawtiniber trees harvestecl on the three excel- 
lent sites were 90 to 100 years old. On the 
other sites, sawtiniber trees we1.e about 53 
years old, with some older red oaks and sugar  
maples. Before treatment the study areas 
colltairled the following ssawtiniber species : 

Exccllr ir f sitcis.--Sugar niaple, recl oak, 
wliite cmk, black cl-terry, yellow-poplar, and 
llickory. 

Good sitt.s.-Yellow-1~0~31ar, red oak, hick- 
ory, chestnut oak, and white oak. 

Table I .-Average stand-per-acre data before the ini t ial  seed-tree cutt ing 

Mclrchfintabli~ Basal area in 
stems nlcrchantable strms 

-- --- - - -- - - -- 
Site class Roard-foota Cubic-f oottr -5-10 114 .>-lo ll+ 

- - - inchc~s it3chcs inchils inches 
Merchantable Cull Total hIerchantahiie Cull Total ci'r~h d l ~ h  tilih t i ih 

- - - - -  B o c l r d f e t l - - - - -  - - - -  - - - -  - - -  . - - - - - - $q. it. - - - 

Exeet le~~t  
(SI 80) 21,088 631 21,719 .3,822 117 2,:A'XI 59 7 2 2 .  115.65 
Good 
(SI 70) 10,629 1,320 11,949 2,436 2.5 2 ,  111 46 24.3 68.1 
Fair 
(SI 60) 6,726 480 7,206 1,857 130 1,087 142 4 2 44.4 53.4 

Roard-food voIun~e for  trees l i . 0  inches dbh to  an  8.0-inch top diii ~ n e r c h a n t a b i ~  height. 
b Cubic-foot volume for trees 5.0 i~:ches cihh to  4.0-inch d i i ~  mi*rchatrtaitie height. 
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F n i ~  sites.--Chestnut oak, red oak, black 7-year and 1.'-year periods. Re1,roduction 
gum, and white oak. Sl~ecies scientific names tallies were made for  cominercial and non- 
and tolerance ratings a re  listed a t  the end of comn~ercial species. These included number 
this paper. of stems by species, size class, stem origin. 

and stocking. 

Seed-tree Harvest Treatment Small reproduction illcluded woody stems 
1.0 foot high to 0.9 inch dbli. Large repro- 

The sanle Iiar??est-cutting procedures were duetiorl was defirled as wood3- stellls 1.0 inell 
used on all study areas. Initially a11 stenls 
over 5.0 inches dbh were logged except desig- 
nated seed trees. On the better sites, 10 seed 
trees were retained per acre, on good sites 
20, and on fa i r  sites 30. Xost of these seed 
trees were yellow-poplar, black cherry, red 
oak, white ash, and basswood on tile better 
sites and oaks on tlie lower sites. Three grow- 

t o  3.9 inches dbll. 
Sillall rel~roduction was san~pled on per- 

111;inent circular I).l)i)l-acre plots (3.7-foot 
radius) .  Large reproduction was sampled on 
11ermanent 0.01-acre plots (11 .%foot radius) . 
Plot centers were the same for  both plot 
sizes. An average of 35 pernlanent plots was 
established within a 5-acre interior on each 

ing Seasons a f t e l  logping, the seer1 trees Were study area, ~ l ~ ~ ,  relIroduction was tallied by 
removed. crown class on four areas, using the crown 

Within eadl  site class, three tylles of cul- class desipn;ltion ill Forest Terminology (So- 
tnral treatments were applied to the 1.0- to ,iPty of ~ , , ~ , , ~ i ~ ( ~ ~  ~ ~ , ~ ~ , ~ f ~ ~ , ~ ~  ~ g , j ~ ) .  A meas- 
4.9-inch stems : commercial, extensive, and ure of the tile cultural treatment on 
intensive-as follows : residual stems was evaluated by using a stem- 

Cot?z~ne~eial twrtttn~nt.-No treatment of dolninance estinlate for eacll O.O1-acve plot. 
the 1.0- to  4.9-inch dbh stems planned until ~~~~~~t stems weye those originating from 
the next commercial cutting period, esti- ;, stumll tllat was least 2 inches in diam- 
mated a t  20 years on the excellent site, 25 eter. Seedlings and seedling-s13routs were 
Years on the good site, and 30 Years on the combined illto the same class. Good-quality 
fa i r  site. stems were tliose having desirable form, no 

Eztensiue tr*r~!tttt~~it.--One cultural o1,era- rot, low stelll origin, and relatively free 
tion involving the release of crop trees a t  7 any noticeable defects or injul+ies. 
years after  the original cutting on two corn- Ollly tire large re131.0duction was classed 
partments and a t  9 years on one compartment. quality. 

Inf P ~ S ~ U P  t?'~tlt?tl~?'Lt.-1.0- to  4.9-inch dbh TIle 2kge of the study trees ranged f 12 
residual stems were to be killed 3 pears after  to 15 years. 
the initial cutting. Living stems in two com- 
partments were basal-sprayed with a mix- Grapevines 
ture  of 2,4,5-T and fuel oil a t  20 pounds ahg. 
In  a third compartment, the small stems were After the 1974 growing season, occurrence 
cut wit11 a chain saw. At  7 years, crol, trees of grapevines was recorded on all areas, using 
weye released in all comllartments (T,.i,,Lh[c the permanent 0.01-acre reproduction plots. 
1973 and  1974) .  This information included number of grape- 

~ i n e s  per- acre and total number of woody 

Reproduction Surveys stenls with grapevines (SYH ifh and Lnmson 
1975). 

In this study, colnmercial species were con- 
sidered those that  a r e  norlnally marketed for  
veneer, sawlogs, posts, etc. Noncon~n~ercial RESULTS 
species a re  tliose important prinr;irily for  Tliouglr a seed-tree cutting practice was 
esthetic or wildlife purposes. used, ~ i l v i c ~ l t ~ ~ r i s t s  in this locale generally 

Stem counts were made before the original I,elieve that  i t  is not necessary to leave seed 
harvest cutting, before and after  the seed trees to sul,l,ly seed for  purposes of regen- 
trees were reizoved a t  3 years, and a t  the eration. 



Table 2.-Status of  average small commercial reproduction 12 
growing seasons after a seed-tree harvest cutting 

Percelltape of 
Site class Total stems Sprouts pioti stiici-cd 

(total stems) 

- m?2ltc,' per  QCI'C - P ~ J  r.c( rt 1 Pc ,.c.c.?i t 
Excellent 
( S I  80) 4,792 266 5.9 88.2 
Good 
( S I  7 0 )  4,081 i r t  19.6 82.2 i - r r -  

F a i r  
(SI 60) 3,716 383 16.3 83.7 

Table 3.-Average species composition and periodic development o f  
small reproduction a t  3, 7, and I 2  years for 3 site classes 

[Reproduction 1.0 foot high to  0.9 inch dbh] 

A t  3 years kt 7 years  A t  12 years 

Species 2; Species Per species Per  
acre acre 

No. No. No. 

EXCELLENT S I T E  

Sugar  maple 
Sweet birch 
White ash 
Y ellow-poplar 
Black cherry 
Hickory 
Others 
- - 

Sweet birch 3,124 
Sugar  maple 2,617 
Yel1ot~-poplar 1,158 
White ash 1,089 
Rlack cherry 994 
E.  hophornbeam 518 
Rasssvood 303 
Hickory 296 
Others 642 

Total 10,741 

Sugar  maple 
Swet t  birch 
?qThitc ash 
Rlacli c l ~ c r r y  
Yellow-poplar 
Elm 
Hickory 
Rass.vvood 
Others 

- 
Total 

GOOD S I T E  

Sugar  maple 
Y ellow-poplar 
Sassafras  
Red oak 
White ash 
Black locust 
Black cherry 
Sweet birch 
Others 

Sugar  maple 
Yellow-popIar 
Sassafras  
Sweet birch 
Red maple 
?$'hi te  ash 
Rect oak 
Black cherry 
Others 

Sugar  maple 
1% hite ash 
Yellow-poplar 
Red oak 
Eed maple 
Hickory 
Sweet hirch 
Rlaek cherry 
Others 

- 
Total Total 10,183 Total 

FAIR SITE 
Sassafras  5,544 
Chestnut oak 1,992 
Red n ~ a p l e  1,820 
Stveet birch 1,318 
Sour~vood 926 
Red oak 735 
- - - - 

Sassafras  2,664 
Sweet hirch 1,372 
Red maple 1,103 
Chestnut oak 1,044 
Blackgul?l 556 
Red oak 413 
White oak 277 
- - - - 
Others r -9 r 3~ 

Red maple 
Sweet birch 
Rctf oak 
Rl ackyuni 
Chestnut oak 
Sassafras  
Elack cherry 
Yellom--poplar 
Others 

- - - - 
Others 1,019 

Total 13,604 Total 8,181 Total 



Small Reproduction Large Reproductiors 

After 12 years, about 4,000 slnali stenis 
were present per acre on ail sites, and alrtout 
85 percent of the 0.001-acre plots were 
stocked with a commercial species. Stems of 
sprout origin ranged from about 6 to 21) 
percent (tables 2 and 3) .  

A t  3 and 7 years there was little change 
among the most nurrierotrs species on each 
site. A t  12 years these species were still simi- 
la r  on the excellent site, but sassafras u7as 
dropping out on the lower sites. The nunit~er  
of sniall stenis per acre on a11 plots decreased 
between the 3-year and 12-year 111easul.enient 
periods. 

At 12 years sugar maple and sweet birch 
accounted fo r  70 percent of the total nuniber 
of coniniercial sterns on the excellelit s i te;  
sugar  maple (45 percent) 011 the good sites ; 
and red maple, sweet birch, and red oak (52 
percent) on the  fa i r  sites (table 3). Inter- 
mediate to intolerant species including red 
oak, white ash, basswood, yellow-poplar, and 
black cherry, averaged about 25 ~?ercent  of 
the total nuniber of small stems present. 
However, experience indicates tha t  many of 
the  intolerant species in this small class die 
and will not respond if released. 

The stocking of small reproduction on the 
0.001-acre plots a t  12  years averaged 88 per- 
cent on the excellent sites and 82 to  8-2 yer- 
cent on the good and fa i r  sites (table 2 ) .  A t  
7 years the  stocking of sx~iall reproduction 
was between 93 and 97 percent for  all three 
sites. 

,iIjzli?z ~ P P *  of sf~~111.s ) *  u~j.~~.-Bec;tuse there 
were no consistent trends due to cultural 
treatnient, data for  all three study areas in 
each site class were toniijined. General infor- 
mtltion on sprouting, quality, and stocking 
were srilxlna~-ized f table 4 ) . Excellent and 
fa i r  sites averaged about 1,700 large stellis 
per acre af te r  12 years, and good sites aver- 
aged 1,250 stems per acre (fig. 1 ). 

Figure I .-Some o f  the 12-year-old reproduction 
after a seed-tree cutting on an excellent hardwood 
site (oak site 80). 

Table 4.-Status o f  large commercial reproduction 12 growing seasons after a seed-tree harvest cutting 

Total good stems Percentagc '"'''"ta~' 
site Total Totaf sprouts - -  -- - -  - of good o f  sprouts 1 ll00-acre 

sterns Seecilings ~~~~~t~ seidiing stpmi (includes good plots stocked and poor stems) 

KO- KO. KO. Y o .  Pct, Pct. Pet, 
Esct.lie~-it 
(SI 80)  1,794 334 1,rln2 I GG ' I  I ..) 18.6 99.3 --- - 
Goad 
i S 1  7 0 )  1,2448 -58 1 294 17.5 23.6 4 G . C  100.0 
Fair 
is1 60) 1,6.53 821 489 396 29.1; 43.7 100.0 



On the excellerlt site, sr;t-eet birch, yeflow- 
poplar, sugar. nnaple, and black cherry ac- 
eouanted for  about 8013 good sterns per acre or  
about 6"Tercent of the good stems (table 4) .  
On the good site, sassafras, black loctlst, 
sugar maple, red maple, and black cherry 
accounted for  about 250 good stenis per acre 
( 5 3  percent).  On the f a i r  site, good-quality 
sassafras, red maple, sweet birch, red oak, 

and c h e s t ~ ~ u t  ctak totallect 777 good stems per 
acre or  abotlt 85 percent of the good stems. 

About haif of the total large repl*oduction 
on tile good arid fa i r  sites was of s~~-t.o-ut 
origin. Howet-er, on the excellent sites less 
than 20 percent of the stems tl-ere of sprotlt 
origin, Tills was not surpvising because the 
excellent sites Li;id older trees when Ioggeci, 
and older stumps usually sprout less fve- 

Table 5.-Average species composition and periodic development 0 4  
large reproduction a t  3 ,  7, and I 2  years on 3 site classes 

[Reproduct io~~ 1.0 to 4.9 inches cibh] 

A t  3 years A t  7 years A t  12 years 
-- 

Species Per Species acre Per Spccits acre 
Per  
acre 

No* No. No. 

EX,t;CELLF:n'T SITE 
Sweet birch 518 
Sugar  nlaple 247 
Yellox\--poplar 236 
Rlack cherry 158 
E. hopbornbeall1 137 
W7hite ash 9 6 
Rasswood 9 2 
Rlack locust 79 
Red oak 6.5 
Others I67 

Sugar  maple 
Basswood 
Beech 
Elm 
Cucurr~bertree 
Street birch 
- 

Sugar  maple 91 
Rasswood 49 
E. hophornbeam 43 
Black locust 3 8 
Rlack cherry 2 7 
Sweet birch 25 
Hickory 2 2 
Red oak 19 
Yel1ox~~-popiar 14 
Others 3 4 

- 
Total 362 

- 

Others 

Total 1,795 Total 

Irrtermediate- 
intolerants 647 

GOOD SITE 
Rf ack locust 124 
Sugar  maple I l l  
Red maple 107 
Sassafras 9 7 
Red oak 9 1 
Yellorv-poplar 75 
Black cherry 49 
Basswood 3 9 
Others I79 

- 
Total $72 

Sugar maple 
Beech 
Red maple 
Hickory 
White oak 
RIack cherry 
Yellour-poplar 
- 
Others 

Sugarnlaple  184 
Sassafras 148 
Red maple 142 
X t d  oalc 124 
Yelloxv-poplar 118 
Black locust 95 
Rfack cherry 89 
Sweet birch 7 6 
Others 272 

Total 1,248 Total 

Iriterl~~ediate- 
intoterants 

F A I R  S I T E  
Red maple 204 
Sassafras 176 
Chestnut oak 1113 
Red oak 84 
Sour?\-ood 43 
Sweet birch 3 3 
Sugar  maple 27 
Others 98 

- 
Total 774 

Red maple 
Sweet birch 
Sugar  rnapIe 
Sassafras 
Reech 
Chestnut oak 
- 
Others 

Sassafras 
i Z ~ d  nlapte 
Red oak 
Chestnut oak 
Sweet birch 
Sourwood 
- 
Others 

Total Total 

Irt termediate- 
intolerants 214 



quently than younger stul111)s ( IT*( ndr i I!lSItT j . 
The major sprouting species on aX! sites were 
red maple, sugar  niaple, red and ci~estnu-l 
oaks, basswood, and sassafras. 

Pr,rsiodie s)rorios c o t ~ ~ ~ ~ ~ ~ ~ C ~ o r ~ . - A s  expeetect, 
t he  nun~ber  of itlrge stenis changecl consid- 
eraljly dul-ixig the 12-ye;ir period (table 5 ) .  
On the exceiierii sites sweet b i rc i~ ,  yellow- 
poplar, asid bfaeli c1zeri.y have n~o.;-ed ~;ipic-lly 
into this large rel~roductiorz category Ijetcveen 
the  '7th :irici I2tli years. Sr-1g-a~ maple was 
present in large n u ~ n b e ~ s  ti~rougl~criit all 
nieasurelnent periods. 011 the good site, sugar 
maple, red nlapie, yellow-poplar, and l1i21clc 
c2iel-ry were ;iijundal~t a t  eltc.11 r~ieasurell~ent 
period; illid most species except black locust 
increased in nuniher. On tile fa i r  site, species 
cor~iposition was similar. The developl-ftent 
of red oak, chestnut oak, and sassafras, and 
the eonsistericy of red nla13le and sweet birch 
were readily apparent.  

At  the 12-year period, sugar niaple occurred 
in large quantities on both good and excellent 

sites, as did red mnaple and sassafras on the 
good and fa i r  sites. Sweet I-til~eli occu r~ed  on 
all three sites. Also, or1 the excellent site 
rnore tlla-il one-third of the stems present 
a f te r  12 years were interli~edit-lte-i~~toier;i~it 
species (yellow-l~opiar., red oak, bi;tclc c i~er ry ,  
l~tisswuod, and tvhite ash) wiiile the good 
sites hurl ;it,out one-forrlsth 2nd the fa i r  sites 
one-eiglltll of the stems in this intern-rediate- 
intoleratit c.ategi>t.y. 

On tile good site, about 250 stems were 
c1;issed as good domin;tnt o~ c o d c i ~ ~ i i l ~ a ~ ~ t  
stems. Aijoul; 500 stenis wel-e judged as good 
r lomint~nt-clodr)f~i i t~~~~~"i  stenis for  one sample 
area on the fair. site. Tile excellent site areas 
were not sanil~leci. sun1lii;iry of itictividual 
species crovvri classes (table 6)  revealed that  
0x1 the good sites black locust and yellow- 
poplar had a n  average of '40 ancl 30 good 
doniinttlzt and codominant stenls per acre 
while blacli; cherry itnd red oali :_tve~aged 
about 20 stems per ac1.e. Otl the f a i r  site 
cliiestnul oak, red maple, and sassafras had 

Table 6.-Summary of individual species per acre by crown and 
quality class fo r  good and fair  sites 

[Large stems - 1.0 inch t o  4.9 inches dbh] 

Dominant-codornir~a~~i; fnterl~~ediatc-overtopped 
Species - --- - - ----- - 

 good;^ Poor Good Poor 

Rlaek locust 
Yellow-poplar 
Sassafras  
Red ~ n a p l e  
Swi.clt birch 
Rlack cherry 
Red oali 
Sugar  maple 
Chestrlut oak 
Others 

No. No. 

GOO11 SITE (SI SO) 

4 0 
3 0 
30 
u e 

3 (i 
2 2 
"1 
1 $1 
1 fi 
It" 
2 '4 

No. 

Total 238 105 2 3  3 673 

FAIIt  SITE (SI G O )  

Rcd mapic. 1 2 Ti .)- C; 4; 141 4> .> 

('hestnut oak 122 6 6 34 100 
Sassafras 38 100 211 
IZcti ~liii ti8 4 5 .>&> r> 

- - 
I * j  

Sit-pet ilirch 2 3 ) 14 $1 
0tir i~r.s  -5 2 ti *T :3 1 146 

Total 268 683 

ci Estimates or stern quailti-. A i l  3 areas were sampled 011 the  good site; 
only I area was sampi<~ci ori the fair site;  no areas w r e  sampled on the 
cseel lent site. 
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more tllatl 100 good don1inant-codon1ilrix11t 
sterns per acre while red oak Ilad '70 stems, 

Oec~i~r~.?z~t~.-A,f ter  12 years rzearly all 
study areas had at least 011e large commer- 
cial stem p r e s e ~ ~ t  on each reproductiotr plot 
(table 4 ) .  At  7 years only the good arrd fa i r  
sites had app~oaclled 100-peree~lt stocking, 
while the excellerit sites had al~eraged 85 -,per.- 
cent of plots stocked with a t  least one large 
stern. 

aged afs(r)ttt 900 stems per acre. ;tnd ~ie;wly 
7- - 
/;I percent of the s;tl~liztgs had grapevines in 
their crowns (table 7 ) .  Or1 the excellent sites, 
;i.lioui -150 virltis -:tsYez*e ~ ~ n - e ~ c t ~ r ~ ~ , t ; ~ =  acie, ~ L I L ~ I  
atbout 50 percent of the  sapiings hact grape- 
vities i t i  their CI'OWZ~S. The fail* site ar.e~.ageci 
16 vines per acre, but  t w o  areas !?ad fewer 
than f 0 a-ines per acre, and only abotlt 2 j3er- 
cent of the sapli-tigs had grapevines iri their 
CroWIIs. 

Grapevines 

Grapevines (summer grape and silve~*ieaf Table 7.-Assessment o f  grapevines 12 t o  15 years 

grape) a r e  rapidly becomilig i3roi,- after a seed-tree cutting on fair, good, and excel- 

lern in yorrng evetl-aged Appalachian hard- lent oak sites 
- - -- - -  

wood stands (fig. 2 ) .  They damage repro- Reproduction stems 1.0 inch dbh and larger  Site - - - -- - - - - 

duction by reducing stem quality through Gral>e\-ilics Stems:, Stenis acre 

bending, breaking or  uprooting the  stems, - 
- - - - per -- acr.ib --- per - acre - with -- grapet-incsii -- -- - 

reducing growth, o r  causing death. In asso- i2-O. 12'o. NO. Pet. 
eiation with snow and freezing rain, grape- Eycel]e1lt 4*57 2,065 993 47.7 

vine damage increases drastically ( Trim hlcj (S1 
Gooti and T ~ y o n  1974). In February 197'5 we esti- tsi 7r,, 

8 $1 -7 1,.512 l,ll.> 73.7 

mated the number of grapevines on all study $air ' 1 t i  1,902 44 2.3 

areas and comted  the  number of saplings cS1 
-- pp- -- 

with grapevines in their ~k'Ow1ls (Smith and :I Includes both comn~ercial and ~iol~con~mereia l  

Layason 1975) . stems, 
1 )  Stem considered t o  have grapevines if' a vine was 

On the three good sites, grapevines aver- touching ~ r o ~ n  branches. 

Figure 2.-Grapevines have become a major problem in managing young 
hardwood stands. Left, a mass of  grapevines covering the crowns o f  
young trees. Right, a winter view reveals the mat o f  vines. 



Grapevine damage is increasing rapidly on sprouts (table 8) .  The number of small non- 
the better sites. Unless control measures a re  
taken, the excellent sites will soon have fewer 
good stems suitable for  crop trees. The good 
sites averaged nearly twice as  many grape- 
vines per acre as  the excellent sites-895 to 
457. Sapling quality on the good sites was 
lower than that  on the excellent sites largely 
because of gral)evines. About 50 percent of 
the  saplings on the  fa i r  site were of poor 
quality, but grapevines were not the main 
cause of poor quality on these sites. 

?Ve do not consider the difference in site 
quality to be the reason for  a higher number 
of grapevines on the  good sites than on the 
excellent sites. JSTe speculate that  this differ- 
ence resulted from some past occurrence in 
the stand. 

Noncommercial Reproduction after 
12 Crowing Seasons 

Noncommercial species include American 
chestnut, pin cherry, Aowering dogwood, 
serviceberry, striped maple, and American 
hornbeanl. Noncorr~mercial stems occurring 
on the three sites were mainly striped maple, 
Aoweri~lg dogwood, and American chestnut 

col~ll~iercial reproduction stems per acre aver- 
aged 215 for  the excellent site, 607 for  the 
good site, and 584 for  the  fair  site. The nunl- 
ber of large stems present on all three sites 
was sinlilar-110 to 169 stenls per acre. On 
the fa i r  sites, many large American ehest- 
nuts were present a t  12 years (129 per acre) ; 
however about 70 percent had the chestnut 
blight. Ail chestnuts a re  expected to die 
within a few years. Presently the dying 
chestnuts a re  serving and will serve to pro- 
mote natural thinning, especially 011 the fa i r  
sites. 

Effects of Early Cultural Treatments 

Within each site class, three cultural treat- 
ments were applied-commercial, extensive, 
and intensive. For  the comn~ercial treatment 
-residual stenis left af ter  logging were not 
treated ; extensive-crop trees were released 
a t  7 years except for  one area where the trees 
were released a t  9 years ; intensive-advanced 
regeneration was removed a t  3 years and 
crop trees selected and released a t  7 years. 
The effects of these t rea tn~ents  were observed 
on the 0.01-acre plots to determine if the  

Table 8.-Small and large noncommercial reproduction 11 2 growing seasons 
after a seed-tree cutt ing on 3 oak site classes 

Excellent site (SI  80) 
- 

Good site ( S I  70) F a i r  site ( S I  60) 
-- -- 

species A'era~" species Average Average 
per acre per acre 'pecies per acre 

No. No. No. 
SMALL. STEMS, 1.0 FOOT TO 0.9 INCH DRH 

Striped maple 163 Flotvering dogu~ood 296 Arrierican chestnut 196 
Sumac 30 American chestnut 96 Serviceberry 196 
Flowering dog\\rood 13 Serx-iceberry 96 Striped maple 163 
American chestnut 7 Striped maple 89 F lo~re r ing  dogtvood 22 

n - - American hornbeam 30 Pin cherry 
Others 0 Others O Others 

-- 
d 

- - 
Total 215 Total 6lfT Total 584 

LARGE S T E X S ,  1.0 INCH DRII-I TO 3.9 INCHES DRH 
Striped maple 
Pin cherry 
Flo\vering doevood 
American chestnut 
- 
Others 

- 
Total 

ff 1 f- I Flo-ii;-ering dogwood 34 
29 Anlerican ehestnut 26 

5 Serviceberry 24 
1 Pin cherry I4 
- Striped n ~ a p l e  12 

U Others 0 
- - 
112 Total 110 

American chestnut 129 
Serviecberry 2 <5 
Striped ~ ~ ~ a p l e  10 
Pin cherry 5 
- - 
OtIxers C - 

Totat 169 



plots were dominated by residual stems left @ Sugar maple and sweet birch were pre- 
a f te r  logging. dornillallt on the good and exeelle~it sites; 

On the three commerciallv treated areas, red maple, sweet birch, and red oak on the 
residual stems dominated 13  to 50 percent of fa i r  site. 
the  area. Results from the extensil~ely treated ,, AIain noncommercial were striped 
areas varied to a lesser degree than the com- maple, flowering dogwood, and Aniericata 
mercially treated areas. Ten to 25 percent of chestnut: sprouts. All the cliestnuts a re  
the  new reproduction was donlinated by res- expected to die. 
idual stems, From the intensive cultural 
treatment we did not expect any of the  resid- 

Large 
ual stems to be dominating the new repro- 

/1,0 to 1,.9 inehrjs dbii) 
duction. One area was as  expected because 
a11 advanced sterns were cut a t  the 3-year 0 After 13 years, the large reproduction will 
period. However, on two areas residual sterns provide most of the future sawtimber crop 
were dominating between 15 and 20 percent trees. 

of the '"a. These stems were "PP"'~ to ~~~b~~~ desirable were more 
have been basal-sprayed a t  3 years. Sorne than adequate for  future stand nianage- 
residual stenis were missed, but many that  ment. 
were treated did not die. 

Some residual stenis were 9 inches dbh 12 Stands averaged 1,250 to 1,700 con~mer- 
years after  the seed-tree harvest, We ob- eial stenis per acre. 
served that  sugar maple was the most vigor- Bf On the  fair  and good sites ahout 500 and 
ous species with good sten1 form. In  our 250 stems were judged i ts good dominant- 
opinion, the results of the cultural treat- codominant 
ments were too variable, and the intensive 
and extensive treatments so similar, tha t  one @ About 50 percent of the total rqroduction 
must question the effectiveness of the cul- was s ~ r o u t  origin on the good and fa i r  
tural practices on development of reproduc- sites. Excellent sites averaged 20 percent, 
tion. I11 later years we plan to complete but this is explained by the cutting of 
thinnings by using different basal-area guide- older trees during logging. 
lines a t  20, 23 and 30 Years de~el ld ing  on 

@ Nearly all of the ().Ol-acre sample plots 
cultural treatment and site class. were stocked with a commercial species. 

@ Sweet birch, sugar maple, yellow-poplar, 
SUMMARY and black cherry were the n ~ o s t  n u ~ ~ i e r o u s  

species on the  excellent sites ; sugar naaple, 
The status of reproduction after  seed-tree sassafras, red oak, red nls131e, JTeilow- 

cutting on three oak sites (excellent SI  80, 120pial. on tile sites; sassafras, red 
good SI  707 and fa i r  S I  60) for  lz-year-old maple, red oak, cllestnut oak, and sweet 
even-aged West Virginia central Al3palachian birch on tile fair. sites. 
hardwood stands can be summarized this 
way:  @ One-third of the colxmercial stems on the 

excellent sites, one-fourtl~ on good sites, 

Small Reproduction and one-eighth on fair  sites were yellow- 
(2 foot  high do 0.9 irzrh d b h )  poplar, blaclc cherry, red oak, I.;lasswood, 

and white ash. 
Averaged about 4,000 stems per site class. 

Noncon~n~ercial species ranged frotn a n  
@ 85 percent of the milacres were stocked average of I10 to 169 stems per acre for  

with. commercial woody species. the tliree site classes. 

I, Sprout-origin stenis ranged from 6 to 22 8 Major nonconimercial species were striped 
percent. maple, serviceberry, Anierican chestnut, 



dogwood, and pin cherry. About 70 per- 
cent of the chestnuts were blighted. 

General 

In  this locale, grapevine development on 
the better sites (oak S I  '70 and 80) is a 
major  deterrent to the developliient of 
fu ture  sawtimber in these young e17en- 
aged stands. 

Average number of grapevines ranged 
fronl 16 per acre on the  f a i r  sites to 900 
per acre on the better sites. 

Residual stems dominated a snialler por- 
tion of reproduction from the  extensive 
and intensive treatments than from the  
colnmercial cultural treatment. However, 

these results were so variable tha t  tlie 
effects of early cultural treatments a r e  
uncertain. 

These results indicate what is happening 
to the species composition after  tlie seed-tree 
cutting treatnient. KO doubt there is more 
than adeq~late quality reproduction on all 
sites. However, g r a p e ~ i n e s  a r e  seriously 
hanlpering the stem and quality developnient 
on the better sites. After  12 years, stems 
present in the large reproduction class will 
be the major  source for  t he  f u t ~ i r e  dolninant 
canopy. The results indicate there is such a 
variety of species present on each area tha t  
most foresters should have little difficulty 
manipulating these stands to their individual 
objectives. 

Table 9.-Species referred to in this study 

Common name Scientific name 

Ash, white 
Aspen, bigtooth 
Bass\--ood 
Beech, American 
Birch, sweet 
Chestnut, American 
Cherry, black 
Cherry, pin 
Cucunlbertree 
Dogwood, flowering 
Elm, slippery 
Grape, summer 
Grape, silverleaf 

Gum, black 
Hickory 
Hophornbeam, eastern 
Hornbeam, American 
Locust, black 
Magliolia, Fraser  
Maple, red 
Maple, striped 
Maple, sugar  
Oak, black 
Oak, chestnut 
Oak, northern red 
Oak, scarlet 
Oak, white 
Sassafras 
Serviceberry, downy 
Sour?$-ood 
Yello\%--poplar 

Frnxintcs a?nericana L. 
Populas grandidcntata Michx. 
Ti1 ir~  rx m e ricana L. 
Fugus  grandifolicr. Ehrh. 
Bctzclu Irlnta L. 
Castartca dcntatcx (Marsh.) Borkh. 
Prlcn~cs s c ~ o t i n a  Ehrh. 
P m n  r ~ s  pensylvursica L. f. 
Blugnolicl acunli?zntn L. 
Cornzcs flo~r'dn L. 
7Tlln1c.s r ~ ~ I ) r u  Muhl. 
J'itis ccestivalis Xlichs. 
l ' i t i s  uestivalia var. a ~ g e n t i f o l i u  

[Munson] Fern 
Nysna sglz7aticu Marsh. 
C n ~ y a  s p p .  
Os t rgu  r i rg in iunn (Mill.) K. Koch 
IVaruin?ts cnrolininnn Walt. 
~ o h l n i r r  psc rtdoacaciu L. 
,"ZIttgnoEicr fraseri Walt. 
- 4 G W  ?'2lh174?8 L. 
Accr* ~ ~ ~ ~ r ~ s y l r n ~ ~ i c l t ? l r  L. 
Acer  ~~xccJ~r~?- z~~rz  Marsh. 
Qzccrercs ct llctinc~ Lam. 
Qrrt rci4:: pri~izts L. 
QU c I - G I I S  r1~ b TCI L. 
Q1r6 rclr s cucci?tett Muencbh. 
&irr r*c?r.s nlbrt L. 
Sctssrrf r c t s  nlltirj7rrn (h'utt.) Nees. 
A ?rzc.lctnclr icr arborcrr (3fiebx. f .) Fern. 
Cirydend-r.tt?il nrhoreum (L.) DC. 
Li~ioclcndron f t ~ l i p f e r n  L. 



Table 10 .To le rance ratings fo r  central Appalachian hardwood speciesa 

Tolerance rat ing 

Species V e - x -  3 vpry 
Tolerant Intenxediatc Intoierant 

P 

Eastern hophornbeam ............ 
American beech ........................ X 
Sugar  maple ............................ X 

................ Flowering dogwood X 
........................................................ Red maple X 

Sweet birch .............................................. X 
Fraser  magnolia .................................................................. X 
Cucumbertree ................................................................... X 
White ash ............................................................................... X 

................................................................................ Basswood X 
Black gum ............................................................................ X 
Yellow birch ....................................................................... X 
White oak ................................................................................ X 
Northern red oak ........................................................... 

................................................................................ Black oak X 
Chestnut oak .......................................................................... X 
Slippery elm .......................................................................... X 

................................................................................ Hickories X 
.............................................................. Downy serviceberry X 

................................................................................ Sourwood X 
Scarlet oak .................................................................................................... X 
Butternut ........................................................................................................ X 
Yellow-poplar ................................................................................................ X 
Sassafras ........................................................................................................ X 
Black cherry ............................................................................................ X 

...................................................................................................................... Bigtooth aspen X 
Black locust .......................................................................................................................... X 
Pin cherry ......................................................................................................................... X 

a Trirnble, George R., Jr. ST~MJIARIES OF SOME SILVICAL CEIARACTERISTICS OF SEYERAL 
APPALACHIAN HARDWOOD TREES. USDA For. Serv. Gen. Tech. Rep. NE-16. .5 p. 1975. 
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